Developmental control of transcription of the CAT reporter gene by a truncated mouse alphafetoprotein gene regulatory region in transgenic mice.
A truncated mouse alphafetoprotein (AFP) gene promoter/enhancer region was tested for its ability to regulate the expression of the Escherichia coli chloramphenicol acetyltransferase (CAT) reporter gene in the livers of transgenic mice. The AFP regulatory region lacked any AFP gene structural DNA, included one enhancer sequence together with the proximal promoter sequence, and an element believed to be responsible for the postnatal repression of AFP gene transcription. The neonatal livers of AFP/CAT transgenic mice showed a high level of CAT enzyme expression, which was dramatically reduced between 7 and 14 days after birth. The staining of liver sections with anti-CAT antibodies showed that this expression was limited to hepatocytes. In one lineage, reexpression of CAT in the adult liver could be achieved by restitutive proliferation of hepatocytes following partial hepatectomy or CCl4-induced necrosis; reexpression in young animals (3-4 weeks of age) was even greater. These studies show that a truncated AFP promoter/enhancer region functions in a tissue-specific and developmental stage-specific fashion, and may be used to control the expression of other genes in the livers of transgenic mice.